Introduction
Carbon Dioxide (CO 2 ) emission is a major component of Green House Gas (GHGs) emissions that is a major factor behind global warming and degradation of natural environment. Environmental degradation increases since the 19 th century, with the increasing trend of urbanization and industrialization so the issue of environmental degradation and its relationship with urbanization and industrialization has got much attention from researchers both in developed and developing countries.
Pakistan is also facing a higher trend of urbanization with 207.77million population, it has become the sixth most populous country in the world. The major reason behind the trend is the increase growth rate of population as well as migration. The rate of urbanization in Pakistan is 36.38%, which is projected to reach at 50% in the upcoming 15 years (Afzal et al., 2018) . As much as industrial growth is concerned, it remains poor throughout the history. The government wants to achieve high growth rate of industrialization which is not satisfactory at present due to political instability, high tax burden and energy crisis. The economic growth of Pakistan remains volatile throughout the history (Pakistan Economic Survey, 2016-17) . The main objective of the study is to analyze empirically causal link in economic growth, urbanization, industrialization with environmental degradation.
The rest of the paper is organized into five sections. Section 2 consists of the previous literature. Section 3 is about the data along with methodology. Section 4 presents the empirical results whereas Section 5 concludes the study and presents some policy implications.
Literature Review
Rich empirical work has been done on analyzing the causal link of many variables with CO 2 emissions like, Liu and Bae (2017) analyzed the causal association between industrialization, urbanization, per capita real GDP, intensity of energy with CO 2 emissions, and confirmed the long-term bidirectional causalities in industrialization, per capita real GDP with CO 2 emissions. Sarkodie and Owusu (2017) studied the causal link between industrialization, population, per capita GDP along with CO 2 emissions through the Granger causality test, and confirmed a unidirectional causal association of industrialization to per capita GDP, from population to industrialization as well as per capita GDP, from population towards CO 2 emissions. confirmed the causal link in industrial development, urbanization and energyuse both in the short and long time period. Kasman and Duman (2015) used data of new European Union member countries and confirmed a unidirectional causal association of urbanization with CO 2 emissions. Likewise, Liddle and Lung (2014) found the same association in CO 2 emissions and urbanization for 105 countries, but they were unable to found granger causality in case of urbanization and electricity consumption.
Another group of researchers studied the causal link in economic growth, urbanization, with CO 2 emissions like, Xuemei et al. (2012) found a close relationship between these variables as confirmed, economic growth promotes urbanization and vice versa. Yansui et al. (2016) used data of China for the period of 1997 to 2010, studied the link between CO 2 emissions with economic growth as well as urbanization. The work was based on Panel co-integration test along with granger causality. The result showed the studied variables increase CO 2 emissions there. The results also suggested a two-way long term association in the variables, meaning that urbanization has causal effect over economy growth in the long period and these have a causal association with CO 2 emissions too. Jebli et al. (2015) found twoway causal association for economic growth with CO 2 emissions for 24 economies in Sub Saharan Africa, in the span of 1980 to 2010. The analysis was based on panel co-integration technique. Mingxing et al. (2014) presented a two-way causality of urbanization with economic growth. The conclusion of Xuemei et al., (2012) were also the same. Most of the studies are conducted on panel data for analyzing the causal association between urbanization, economic growth with CO 2 emissions like, Al used heterogeneous panel data of 129 states for the span of 1980 to 2011. The researchers used economic growth, financial growth, urbanization, as well as CO 2 emissions in analysis. Interestingly, the result of Granger causality showed that due to financial development, all the variables have a direct impact on the environment, in the short and long run meaning that these variables does not increase CO 2 emissions. Al worked for 14 MENA states for the span of 1996 to 2012. The results of Granger causality confirmed short term and long term causal link among urbanization, industrial development and environmental degradation.
Literature also analyzed a causal link of energy use with CO 2 emissions based on the idea that economic growth increases energy use that results to CO 2 emissions increase . Wang et al. (2011) used data of 28 provinces of China and presented bidirectional causality in economic growth, energy use with CO 2 emissions. Li and Cheng (2006) confirmed two-way causality for urbanization and economic growth whereas a Shahbaz et al. (2014) confirmed, urbanization along with economic growth causes increase in CO 2 emissions. Likewise, Yazdi and Shakouri (2014) used data of Iran for the period from 1975 to 2011 and worked on the association in energy consumption, economy growth, urbanization with CO 2 emissions. The study found a one-way causal linkage from urbanization towards CO 2 emissions. Vidyarthi (2014) worked on the data of five states of South Asian for the span of 1972 to 2009 and found a two-way association in economic growth with energy use, whereas a one-way causal association of CO 2 emissions with energy use. Omri (2013) used simultaneous equations model for studying the same association in MENA states, confirmed a two-way causal association for economic growth with energy use, whereas a one-way causal association of economic growth with CO 2 emissions. Likewise, Ang (2009) concluded that economic growth along with energy use contributes CO 2 emissions in China, Zhang and Cheng (2009) conducted a multivariate causal study in China and concluded a unidirectional causal association for energy use towards CO 2 emissions but not contributed towards economic growth. In addition, Hwang and Yoo (2014) concluded in Indonesia a two-way causal association in energy use with CO 2 emissions. For Saudi Arabia, Alshehry and Belloumi (2015) whereas for French, Ang (2007) , confirmed a causal association in energy usage, economic growth with CO 2 emissions. Apergis and Payne (2010) found this association in ASEAN economies. Lotfalipour et al. (2010) presented a one-way causal association in energy use , gross domestic product with CO 2 emissions.
Interestingly, Samuel and Abu (2017) found a trade-off for economic growth with CO 2 emissions for Nigeria. They found that whenever GDP per capita increases, it also increases CO 2 emissions while when CO 2 emissions increase, it did not contribute to economic growth. In Pakistan, studies like Mukhopadhyay and chakraborty, (2005); Bukhari, (2012) has done on the impact of macroeconomic variables such as trade openness, population growth, urbanization on environmental degradation. Asjad and Aqeel (2014) found a one-way causal association among GDP, population growth, energy usage with CO 2 emissions. In table 1 the summary of the previous research work done about the causality in economic growth, urbanization, industrialization with CO 2 emissions for developed as well as developing countries is presented. The purpose of the present work is to analyze the causal link in CO 2 emissions, urbanization, economic growth and industrialization in case of Pakistan. 
Data and Empirical Method

Data Source and Variables
The research study is based upon time series data for the span of 1975 to 2017 that is retrived from World Bank Development Indicators (WDI, 2017) . The main variables that are employed in the study are economic growth, which is represented by a percentage growth in real GDP, urbanization represented by urban population as a percentage of the total population, industrialization represented by industry including construction value added whereas for environmental degradation, CO 2 emissions is used as a proxy. VAR model is used for identifying causalities among the macroeconomic variables, namely economic growth, urbanization, industrialization, CO 2 emissions with granger causality test for identifying the directions of causalities in the studied variables.
Model Specification
The causal link between CO 2 emissions with macroeconomic variables has been analyzed by different econometric techniques. The present study follows the analytical techniques used by Zhao and Wang (2015) . Prior to conducting econometric techniques, the data are analyzed for stationarity through Augmented Dickey-Fuller (1979) along with Phillips and Perron(1988) tests, both with intercept and with a linear deterministic trend. Stationarity of the variables allow us to use co-integration test for identifying long run association in the variables. For this purpose, Johansen co-integration (1991, 1995) test is used. The Impulse Response Function (IRF) and variance decomposition is used to examine the vibrant impact of the errors on the variable's system. Granger causality test is used for identifying the direction of causality amongst the variables. The paper deals with the empirical investigation of the causal relationship between economic growth, urbanization, industrialization and environmental degradation using Pakistan data. We hypothesis our model for empirical analysis pursuing Zhao and Wang (2015) , Liddle, B., & Lung, S. (2014) . More specifically, the general functional form the model is:
Where CO 2 is representing Carbon Dioxide Emissions, Ur represents urbanization, Ind stands for industrialization, Eg represents economic growth, k represents lag length and represents error term.
Empirical Results  Result of ADF and Phillips-perron (PP) unit root tests
For stationarity analysis, we use Augmented Dickey-Fuller (ADF) 1979 and Phillips and Peron (1988) tests. The mathematical form of ADF test is ́ Where = ρ-1 -1 ≤ ρ ≤ 1, with hypothesis as under:
Phillips-Perron (PP) test is used to adjust the coefficiat (t-ratio) of the ADF test, when test statistic distribution got affected by any serial correlation. The PP test is presented as
Where is the appraisal of error variance while is the zero occurrence of error. Table 2 represents the results of the above mentioned tests. The table shows that economic growth is stationary at level whereas urbanization, industrialization as well as CO 2 emissions were non stationary that are converted into stationary after taking the first difference in both tests. 
Cointegration Test
For identifying the presence of long term association in the used variables, Johansen(1988) presented two likelihood ratio tests that are maximum Eigen value and trace statistics. These tests are represented in two equations:
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Where in both equations represent the size of the sample, λˆi is the ith largest known associations. Table 3 shows the results of cointegration test. The results show that for all 4 variables, the null hypothesis of no cointegration is rejected at 1% significance level.
Table. 3 Results of Cointegration test
Levels of significance: *p < 0.01
Impulse Response Function (IRF) Results
IRF is used to know about the response of dependent variables to any change or innovation in error term. Figure (1) presents the estimation of 4 variables that are, CO 2 emissions, urbanization, industrialization, economic growth in IRF terms to unitary innovation or shock from outside. The graphs show that if one standard deviation innovation or shock occurs from outside, the CO 2 will takes 13 years, urbanization will takes 19 years, industrialization will take 16 years and economic growth will takes 12 years to 
Variance Decomposition Results
Variance decomposition analysis is used to identify that how much of the variations in dependent variable are lagged by there own variance and by other variables. Table 4 shows the variance decomposition of the employed variables. The first group referred to the values of variance decomposition of CO 2. The values of standard error (S.E) values which is explained by CO 2 itself ranging from 100% to 82%. Economic growth is also explaining much of variations in CO 2 , ranging from 4.09% to 8.52%. Similarly, the variation in CO 2 explained by industrialization and urbanization are ranging from 0.62% to 7.62% and 0.02% to 1.74% respectively. The second group represents the values of variance decomposition of urbanization. The values of standard error explained by urbanization itself, ranging from 99% to 94%. The second variable that explains most of the variation in urbanization is economic growth that explains 3.57% to 3.84% variation. Similarly, CO 2 explains 1.04% to 0.95% variation and industrialization explained 0.06% to 0.89% variation in urbanization. In a similar way the values of the variance decomposition for industrialization and economic growth can be interpreted. 
Granger Causality Results
Granger causality test (1969) is adopted for identifying the directions of causal link in these variables. Once, long run cointegration is confirmed in variables, then the Granger unidirectional or bidirectional causality test can make clear the direction between the used variables Feng et al. (2009) . The estimates of granger causality are given in table5. The results identify two unilateral causalities. One is running from CO 2 to urbanization and the other is from CO 2 to economic growth. 
Concluding Remarks
Economic growth is the desire of every country. The role of urbanization and industrialization cannot be ignored in the growth process of a country. The macroeconomic variables urbanization, industrialization, economic growth are associated with CO 2 emissions too. The purpose of this work is to analyze any causal association in urbanization, industrialization, economic growth with CO 2 emissions. The results of VAR model indicate that if innovation of 1 standard deviation is given, it takes about 13 years for CO 2 , 19 years for urbanization, 16 years for industrialization and 12 years for economic growth to adjust. It follows that in Pakistan the policies regarding economic growth, industrialization, urbanization and CO 2 emissions are not effective as it takes much longer time to adjust. Furthermore, the case of urbanization is much alarming, therefore special attention is needed in policy formulation for urbanization, and further the policy must be objective oriented and also proper check on its implementation is required. In addition, for all variables, the causality result indicates that the response of every variable to their own shock/ innovation was much better as compare to shock in other variables. Granger causality results identify only two unilateral causalities, that is from CO 2 emissions towards economic growth, and urbanization. There found no bidirectional causality and independent type relationships were found in economic growth and urbanizations, economic growth with industrialization, urbanization with industrialization and industrialization with CO 2 emissions. The issue of CO 2 emissions must not be ignored at the time of framing policy for industrialization.
